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1 Introduction
In RAN1 #94bis, following evaluation assumptions for eMBB multi-TRP/panel enhancement were agreed [1].
Agreement:
· For eMBB multi-TRP performance evaluation, ideal and non-ideal backhaul are considered, the following delay values are assumed:

· Ideal backhaul: 0ms

· Non-ideal backhaul: 2ms, 5ms, 50ms(optional) 

· For URLLC multi-TRP performance evaluation, ideal and non-ideal backhaul are considered, the following delay values are assumed:

· Ideal backhaul: 0ms

· Non-ideal backhaul: 2ms, 5ms(FFS, optional)

· Companies to provide the delay values used in their evaluations
In this contribution, the system level simulation results for eMBB multi-TRP transmission are provided according to the above agreements.
2 Simulation results for eMBB multi-TRP transmission
In order to investigate the effect of delay offset between two coordinated TRPs, CDFs of propagation delay are shown in Figure 1 based on system level simulation. In the simulation, information of NCJT UEs are extracted who are selected if RSRP level difference between two TRPs is less than a threshold. The UEs observing RSRP difference which is below the threshold can be considered as NCJT UEs. In Figure 1 following two different delay assumptions respectively:
· Assumption 1: The UE performs timing according to the primary TRP. The arriving time of signal from the other TRP can be earlier or later, as observed in the left curve in Figure 1.
· Assumption 2: The UE always tracks the earlier timing between two TRPs, e.g. according to TRS from each TRP. Then, only positive delay is observed in the right curve in Figure 1.
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Figure 1 CDF for time delay between TRPs from SLS

Based on SLS results, about 95% cases the delay offset would be within 1.0us.
As in LTE test bench, 2us is used as timing offset of TRP2 relative to TRP1 [2]. For UEs that can track the first-coming signals, delay offsets are always positive. Throughput performance can be evaluated under different positive delays, similar to LTE test bench. Link level simulation results are shown in Figure 2(a) and detailed simulation parameters are listed in Table-I in the Appendix. The results indicate that the delay would impact performance of NCJT especially at low SNR. However as is shown in Figure 2(b), as long as the UE can correct the delay based on RSs, such performance loss due to the timing offset among TRPs can be reduced. For positive delay, the performance loss is roughly fully eliminated in the medium to high SNR region. In low SNR, minor performance loss can be observed due to estimation error of delays compared to the ideal case. 
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       (a) Without correction                                        (b) With correction
Figure 2 LLS results for time delay between TRPs

Observation:  Positive timing offset among TRPs can be corrected by the UE implementation. 
3 Conclusion
In this contribution, simulation results for eMBB multi-TRP transmission are provided. In summary, the following observation is made. 
Observation:  Positive timing offset among TRPs can be corrected by the UE implementation. 
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Appendix – Simulation parameters
Table-I Link level simulation assumptions for eMBB multi-TRP transmission
	Parameters
	Value

	Carrier Frequency
	4GHz

	Sub-carrier spacing
	30kHz

	System bandwidth
	20RB

	Velocity
	3km/h

	gNB Antenna 
	4 Tx cross polarized array with 0.5λ antenna spacing 

	UE Antenna 
	4 Rx cross polarized with 0.5λ antenna spacing

	TRP Number
	2

	UE Number
	1

	Layer Number
	1 Layer/TRP

	Precoder
	SVD+EZF

	AMC
	ON

	CP
	Normal

	Channel Estimation
	ICE, RCE

	Receiver
	MMSE

	Waveform
	CP-OFDM


